The 2013 Lancet series on maternal and child nutrition is identified and advocated for improved institutional and human capacity in nutrition towards scaling up nutrition (SUN) in countries with high stunting rates. Of the fifty-four countries with high burden of child undernutrition who have committed to the SUN movement, thirty-six are in Africa. In the present paper, the academic platform of the SUN movement in Ghana presents an overview of nutrition pre-service capacity in West Africa with a focus on Ghana. The present paper is based on the findings of a sub-region-wide assessment of degree programmes in nutrition in West Africa, plus another report on pre-service nutrition capacity in diploma awarding nursing and nutrition programmes in Ghana. Although there is inadequate evidence on pre-service nutrition training in the sub-region, the two reports provide useful evidence for action, including inadequate number and distribution of pre-service nutrition training programmes, low nutrition graduate output, poor quality of the programme curriculum and instruction, and sub-optimal capital investment. The present paper calls for urgent action to improve pre-service nutrition capacity building as a critical step towards SUN in West Africa.
The scaling up nutrition movement
The scaling up nutrition (SUN) movement was initiated in 2010 as a renewed effort to address high burden of undernutrition in developing countries (1) . The movement was a response to the 2008 Lancet series on maternal and child nutrition which showed that there was an unacceptably high burden of undernutrition among women and children (2) (3) (4) (5) (6) . The 2008 series and its sequel in 2013 (7) (8) (9) (10) both demonstrated that undernutrition, especially stunting, was clustered in a few high burden countries. The series further identified the existence of proven nutrition-specific interventions which should be implemented at scale, together with the other nutritionsensitive strategies in a policy environment which calls for partnerships in efforts across implementing agencies. Four years later, the SUN movement has evolved into an important global infrastructure with multiple networks collaborating at the global and national levels in SUN countries.
At the global level, the SUN movement led by a SUN Lead Group which coordinates a global network organised into four categories including: donors network, business network, The United Nations agencies and civil society network (1) . At the country level, the movement is organised around various platforms, including government, civil society, United Nations agencies, bilateral and other donor agencies, and more recently, the knowledge or academic platform in some countries.
Academic platform in Ghana
As part of the SUN movement efforts in Ghana, an academic platform made up of lecturers and researchers from institutions of higher learning in Ghana, have been working together to support the efforts of the Proceedings of the Nutrition Society national SUN movement. In 2013, the academic platform emerged as a separate entity from the Ghana Coalition of Civil Society Organizations for SUN which was brought together in 2011. The platform is focused on generating and disseminating evidence needed for advocacy and programme implementation in nutrition in Ghana, in collaboration with the other existing SUN networks in the country. Since its formation, the academic platform has played key roles in the movement in Ghana including, serving on the National Cross Sectoral Planning Group on nutrition, developing material for the workshop on Prevention and Management of Conflict of Interest in SUN, and organising the SUN Symposium at the Sixth African Nutrition Epidemiology Conference in Accra. The present paper is one out of the two papers presented by the platform at the 2014 African Nutrition Epidemiology Conference. The present paper reviews pre-service capacity building as an essential ingredient for scaling up effective nutrition strategies in Ghana. Considering the similarities in the nutrition challenges facing other countries in the sub-region, the presentation is situated within the broader context of pre-service nutrition capacity in the West African sub-region (11) .
The Ghanaian nutrition context
In March 2011, Ghana signed up as one of the fifty-four countries which have committed to scale up effective nutrition interventions and to reduce malnutrition in the country (12) . Despite being one of the few countries in sub-Saharan Africa which is on track to achieve the Millennium Development Goal target of halving under-five underweight, high rate of stunting persists among young Ghanaian children. In the past 25 years, stunting rate in children has seen only marginal reduction from 35 % in 1988 to the present estimate of 23 % in 2012 (13, 14) . In addition, high rates of micronutrient malnutrition, particularly irondeficiency anaemia and vitamin A deficiency persist among both young children and women of reproductive age. Recent evidence from the Multiple Indicator Cluster Survey shows that the optimal breastfeeding practices such as exclusive breastfeeding and also initiation rates have declined (14) . These adverse outcomes persist despite a long history of national policies, plans and strategies implemented to address malnutrition. At the national level, the 2009 landscape analysis of readiness to accelerate nutrition concluded that although there was a high political commitment to nutrition, inadequate nutrition staff numbers, their distribution as well as sub-optimal skill mix is a barrier to accelerate scaling up of nutrition interventions (15) . Subsequently, Gongwer and Aryeetey have also reported insufficient number of nutrition staff as well as inadequate training for other staff (nurses and midwives) implementing nutrition actions at the district level in the Greater Accra region of Ghana (16) .
Why nutrition capacity is important?
Building on the preceding landmark seminal series in 2008, the 2013 Lancet Series on Maternal and Child Nutrition also identified inadequate human capacity as a key barrier to reduce the high burden of undernutrition among vulnerable women and children in the most affected countries in the developing world (7, 17) . The revised framework for actions to achieve optimum fetal and child nutrition and development (see Fig. 1 ) which was presented in the 2013 Lancet series clearly outlined the role of leadership and capacity as essential underlying determinants of malnutrition. A strong case is therefore made for building capacity for the critically needed personnel who will translate available effective technologies and approaches into optimal nutrition outcomes.This strong advocacy by the Lancet series is founded on evidence from multiple settings demonstrating that appropriate training of health and nutrition personnel improved both service delivery competence as well as nutrition status. For example, Sunguya et al. in a recent systematic review that included twenty-five experimental studies conducted in multiple sites but mostly in Europe and North America, reported that in-service training in nutrition for health workers resulted in improved health worker knowledge and competence. The improved competence was reflected in their skills in nutrition counselling and management of nutritionrelated conditions (18) . The same authors have reported in another systematic review, the benefits of health worker training in nutrition on caregiver knowledge and care behaviour as well as child feeding. Based on the ten studies, Sunguya et al. reported an improved feeding frequency, energy intake and dietary diversity among young children under the care of health workers who received in-service training in nutrition (19) . Earlier in 2001, Santos et al. had demonstrated that the training of doctors improved not only the nutrition knowledge and counselling competence of the doctors, but also improved the ability of the caregivers as well as weight gain of children aged less than 2 years (20) . These studies suggest that in settings like Ghana where there is inadequate number of nutrition personnel, improved nutrition practices and nutrition status outcomes can be achieved by training other health workers who are already deployed in the health system.
Translating this knowledge into action is especially important in many sub-Saharan African countries where there is already a critical deficit of quality human capacity for delivering the effective nutrition technologies and strategies identified by the Lancet Series (8) . This manpower deficit in nutrition in sub-Saharan African can be described at two levels in the capacity-building process: pre-service and in-service. In the present paper, we focus on pre-service nutrition capacity because it is more likely to be sustainable and also less-expensive compared with in-service training.
Pre-service nutrition training in Ghana
Evidence on pre-service training in nutrition in Ghana is scarce as there is currently no routine monitoring of pre-service nutrition personnel output from training institutions in Ghana. However, two recent publications of pre-service capacity building in nutrition describe the situation in Ghana and elsewhere in West African. In early 2014, a region-wide assessment of nutrition capacity by the West African Nutrition Capacity Development Initiative, used a combination of country visits, interviews and desk review of nutrition-training programmes in all the sixteen countries of the West Africa sub-region (11) . The assessment was designed to describe the present situation regarding existing nutrition degree training programmes, output of these training programmes as well as constraints regarding inputs for the programmes.
Altogether, a total of eighty-three undergraduate and postgraduate degree programmes were identified. Per capita, approximately three graduate-level and two undergraduate-level nutrition degree programmes were identified per country. However, most of the programmes were concentrated in a few countries. For example, more than half (n 47) of the programmes were in Nigeria alone; Ghana has nine programmes. Six countries did not have any degree programmes in nutrition. This finding demonstrates the inequitable access to pre-service nutrition training in the West African sub-region. The study also provided estimates of the number of nutrition-trained personnel who graduated from the identified programmes in 2012. Based on this single year data, almost all the countries were considered unable to graduate the minimum number of nutrition trained personnel, especially at the undergraduate and doctoral levels. This estimated shortfall was based on the recommendations made regarding the target number of trained nutrition personnel based on country population (21) . The inadequate graduate turnover may be due to the constraints reported in running of the programmes, including inadequate teaching staff, funding, infrastructure and equipment, and access to technology. It is worth noting that most of the programmes lacked practical aspects which brings into question the readiness of the graduates to fill positions requiring practical application of nutrition knowledge. Overall, the study concluded that there were critical gaps in pre-service nutrition training in most West African countries. This timely study has shown the clear need for countries without nutrition programmes to be supported to establish their own programmes, in the medium to the long term. Towards this end, a region-wide harmonisation of curriculum will be useful to allow trainees to access programmes in the countries endowed with multiple nutrition training programmes and institutions.
Additional evidence on pre-service capacity in nutrition was identified in a report prepared by the Ghana Health Service and other partners. The report presented the findings of an assessment of the knowledge and competencies of trainers in ten pre-service institutions which train nurses, midwives and other midlevel public health staff in Ghana (22) . The trainers in all ten pre-service institutions demonstrated either poor or weak knowledge of essential nutrition actions (including infant and young child feeding, nutrition assessment, community management of acute malnutrition, etc.). Furthermore, all the trainers demonstrated poor competence in nutrition assessment and infant and young child feeding counselling. The rather poor performance of the trainers suggests that the nurses, midwives and nutrition technical officers whom they are training, also have poor nutrition knowledge and skills. This is not Fig. 1 . (colour online) Framework for actions to achieve optimum fetal and child nutrition and development (from Black et al. ) (8) .
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Proceedings of the Nutrition Society surprising as earlier indicated by the Lancet Series, and also by the studies of nutrition capacity in West Africa (8, 11) . The findings of this report were also consistent with the findings by Sodjinou et al. regarding limited practical components of the nutrition programmes (11) . Frequently, the curriculum was found to lag behind emerging, concepts policies, strategies and approaches already approved for addressing nutrition at the national level. Together, these reports suggest the need to also focus on enhancing quality in the pre-service training of nutrition in health training institutions as well as in nutrition-training programmes.
Conclusion
Although there is inadequate evidence on pre-service nutrition training in Ghana and in West Africa in general, these two reports provide useful evidence for action. They demonstrate that there is inadequate monitoring of nutrition capacity building in West Africa. Also, they point to the concentration of the majority of existing pre-service training institutions in only a few countries, including Nigeria, Ghana and Niger which have comparatively better institutional capacity to train nutritionists at the pre-service level. However, even those countries with an adequate training capacity do not produce enough nutritionists to meet their needs. More critically, they show that about half the countries in West Africa have a critical deficit in their capacity to train nutrition professionals. In addition, responding to the limited output of nutrition graduates, there is also an urgent need to enhance quality in the existing nutrition training schools. It must be recognised, however, that the capacity of training institutions which train nutritionists is limited by funding, and inadequate equipment and technology. This call to action should be supported as a critical step towards SUN in West Africa.
